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Introduction
25
The bulk photovoltaic effect in polycrystalline photoferroelectric materials it has long been 26 believed to be associated with the crystal polarity of these materials. Nevertheless, recently Yang et al [1] 27 suggested the bulk photovoltaic effect to actually originate from the non-centrosymmetry of ferroelectric 28 semiconductors and to be independent of the ferroelectric polarization. Typically most ferroelectrics exhibit 29 bandgaps of 3 eV or higher, thereby absorbing in the UV range. [2] . Tailoring their bandgaps in order to 30 achieve a maximum absorption around 1.5 eV, around the maximum of the solar spectrum, is therefore the 31 ultimate goal [3] .
32
Bandgap engineering of ferroelectric potassium niobate (KN) is being studied by some 33 researchers. Pascual-González and co-workers [4] determined that the bandgap of KNbO3-Bi(Yb,Me)O3 34 (Me = Fe or Mn) narrowed by 1 eV for 95%KNbO3-5%BiYbO3. Later, the same authors found a narrowing 35 from 3.25 to 2.25 eV for 75%KNbO3-25%BiFeO3 compared to pure KNbO3[5]. Yu and co-workers [6] 36 studied the system (1-x)KNbO3-xBa(Co1/2Nb1/2)O3 and noticed bandgaps as low as 2.4 eV for x = 0.5.
37
Grinberg and co-workers [7] studied the system (1-x)KNbO3-xBa(Ni1/2Nb1/2)O3 and observed reduction by 
51
Finely milled powders were uniaxially-pressed into pellets under ~150 MPa and the green compacts were 52 sintered in air at 1075C (KN), 1085C (KNBF) and 1100C (KNLF ceramics) for 4 h.
53
Purity and crystal structure analysis were carried out by X-ray diffraction (PANalytical   TM   54 Empyrean XRD, CoKα1 radiation). Crystal structure and long-range polarization were evaluated by Raman 55 spectroscopy (InVia, Renishaw, 532 nm solid state laser). Bandgaps were estimated from DRUV-Vis 56 spectra (Shimadzu, UV-3600 Plus) using the Wood and Tauc approach. Fig. 1(a-d) shows the room-temperature XRD data for KNBF and KNLF ceramics. Pure KN 66 appears to be single-phase, with crystal symmetry described by the orthorhombic Amm2 space group.
67
Undoped KN exhibits the typical peak splitting expected for an orthorhombic perovskite, but within the 68 detection limits of the equipment, KNBF and KNLF display single peaks, as shown in Fig. 1(b,d) .
69
Nevertheless, those peaks are clearly asymmetric, ruling out a simple cubic symmetry, as also corroborated 70 by the Raman spectra in Fig. 2 
92
The indirect optical bandgaps listed in Table 1 
